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Abstract:
Background: Daily to be dispersed in the environment very large volume of sulfur dioxide
by various industrial and non-industrial units, that it has the abundance adverse
environmental impacts. Therefore, how to prevent sulfur dioxide emissions in the
environment is very important.In this study, the purpose is to be investigated and compared
the effect of iron oxide nanoparticles on the adsorption of sulfur dioxide by modified zeolite
with hydrochloric acid.
Methods: In this study was used modified clinoptilolite zeolite by hydrochloric acid as well
as its Labeled nanoparticle form using the iron oxide nanoparticles.Structural characteristics,
chemical composition and specific surface area were determined using the FTIR, SEM, BET
techniques.The filled with zeolite seeds glass cylinder was used for experiments and.It was
used SOz cylinder balanced with Nz gas for the supply of sulfur dioxide. The influence of
temperafure and contact time, on adsorption Were investigated. Also thermodynamics and
kinetics of adsorption were evaluated. Sulfur dioxide absorption of real sample were taken
with both adsorbents. For measure the amount of sulflr dioxide in the effluent, was used the
titation method according to the method mentioned in the reference book of international
Standard test methods for water and wastewater.
results: Adsorption effrciency of SOz in the synthetic and actual sample werc Yo82.8+5.5 and
%67.2+7.21 ,respectively, in The optimum conditions by modified zeolite with Hcl and iron
oxide nanoparticles in temperature of 25 o C and duration 28.5 minutes. So, removal
percentage average was obtained in the synthetic and actual sample %46.1+4.34 and
%35.8+5.85 , respectively, by zeolite without nanoparticles in optimum condition of
temperature of 25 o C and contact time of 20.5 minutes.The results showed that the adsorption
kinetics of sulfur dioxide by absorbent both is more consistent Pseudo-second order kinetics
model. The enthalpy change is negative, adsorption is an exothermic process, and the change
in free energy (AG) is negative, Since adsorption is a spontaneous process.
Conclusion: The use of iron oxide nanoparticles increases sulfur dioxide removal effrciency
in the zeolite with the oxidation and regeneration process. Modified zeolite with Hcl and iron
oxide is suitable adsorbent for the removal of sulfur dioxide from the gas phase and it can
rtmove this contaminant fronr the actual sample with7}% efficiency almost.
Keywordsz Zeolite, sulftu dioxide, nanoparticles, iron oxid
JLri e**Y
4*u i!!;i lli': a*.J1.jt3*
'.! I 
-J-j, { r dr rr.Lj- -
.{S..,ilr u+ir; i})Lr:
d;l **-l*-i,,ls ,j,".*l;;-,r--".,': ir,*,;; ql' fL:! J:,' Jr l; ,5 J- ;' I 
r" ' i rl'- *-L ''1"-; *t i!! a'cl"s; q*-'
q)1,*\;*Jrj .1,-r9: ,,SJs ;,:' ''{l ,-r'.} *i*',, .,*i ;'r',rSl i:'t:i J",l,.'i1 gl *a'"rlii'r di,, " li*J' J:-ru c,il;4-r *>-
-!1.' .'.;,,ir,..r1 ;3;*Jl.r"r-rs!r:'*:; JSlifrGi 's'Lr'it;n*';i!**eli''-l1$:sJf i" {;{'$;*"rl 
Lo;
l,* jjJ J,:*: *
'u'ru '
:...,............,.,.. i*Ju
:.......... .'-r*:
:...,"",,.,........ . :* lj
j:l$t-: tL.l f1,
L;tl3 {11}-rL*!:-iJl;?j(t;* 35,;.51ii
';r- -r-*1 .1(-: gUi
)Jt-:* (;!l;l:-l :*
{,-l;l*) -l;Jl.r
-j-l 
-{-:-r -* ' 'Ft;l'l
, I 1 .t I 
-r . , 1., _:I 5.L:l ,r \ q,; J,g\i,-J-'v J!
,r,}r+*r,-Jtr -;S.r 6Ui
,!JJ;)-,*4-i r"i'L*: s6.r*, ,r-f ;-r;..rt" g;Lii
lr, '1 t| \r ta *-:;{(, 
.
. L ...'..'. 1Yl\lf Y i :' J) \ *''rL-":lt 
-g-,:; rl;;lr;:,1*n f;i** g;i-,oclJ;l-'-;. q lY/\ Y ;r*" """-"""'':'5;kq J
't \ -z' "; ....ka,-**... r.*;.r ! *,xl Cli q eU;l i:"*a s er$ 'J$
-r-'L ,r.no .. . . ' \i'l* --* '\ Ac' t;i J " " """)"""'t"t)"'"!','r l / 
-: <
.us_p 
_ 
-"
